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8(5). : B ~ 80V/161-58-3-4/27
“ AUTHOR: orban', A. P., andidato of Technical Sciences, Inatructor
TITLE: On the Use of the Effect of Mutual Induotion for the Trans-
formation of a Single~phase. Current Into a Three-phase One
and Vice Versa {(Ob ispol'zovanii yavleniya vzaimnoy induktsii
dlya proobruovaniya odnotaznogo toka v trekhfaznyy i obratno)

PERIODICAL: Nauchnyya doklady vysshey shkoly. Elekiromekhanika i avtomutixa,
1958, Nr 3, pp 39-44 (U8SR)

ABSTRACT: . In the introduotion'it is pointed out that this idea is not
new, but that it has hitherto only rarely been dealt with in -
soientific literature. The author worked out a wiring oircuit
whioh transforms both three-phase- into single-phase ocurrent
and also single-phase- into three-phase current. The basic
wiring system is given (Fig 1); it consiks of a transfarmer
and a three-phase motor. 4 sectional view of the transformer
with its windings is shown (Fig 2). If the device is connect-
ed to"a single-phase mains, the transformer produces the neces-
sary phase shifting for the three phases of ithe three-phase
ocurrent motor, or the three-phase current of the generatar

Card 1/33 is transformed by the transformer into a single-phase current.

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0

’

L , ' 30V/161-58-3-4/27
- On the Use of the Effect of Mutual Induction for the Transformation of a
. Single-phase Current Into a Three-phase One and Vice Versa

By veoctor analysis the voltages, the resistance of the motor
and the amperages in the phases are then investigated (Pig 35.

The pasaneters of the transformer warranting a phase shif# o
of 1207 are derived, and the coefficients of inductive coupling
are determined. The condition for the stability of the phase
position is investigated and a veotor diagram of voltages

and currents is given (Fig 4). Finally, an oscillogram of

the phases of a three-phase cur?ent motor is given (Fig 5)

for the case in which the device is fed from a single-phase

mains. Experimental regults are given by a table., There are

5 figures, 1 table, and 6 references, 5 of which are Soviet.

ol %&‘%d’iﬁc 19, 3k¥ﬁtﬁ%°m§dﬁ%a{c%ﬁﬁlg%%cﬁjé% eliyhggheakogc instituta
(Chair for Electrical Engineering at the Moascow Institute
for Forestry Engineering ’

ASSOCIATION: Kafedra eiektxbtékhniki Moskovakogo lesotekhnicheskogo
instituta _(Qhair for Eleciriocal Engineering at the Moscow
Card 2/3 Institute for Forestry Engineering)
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80V/161-58-3-4/27
- On the Use of the Eftoot of Mutual Induction for the Transformation of a
Single-phase Current Into a ’l‘hree-phase One and Vice Versa.

| SUBMITTED: May 16, 1958 -
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GORBAN', A.P.; TKHORIK, Yu,,

ERUERUSWEGES SN

Device for measuring the capacitance of semiconductor dlodes,
Avtom, i prib, no,2:57-60 Ap-Je '63. (MIRA 18:8)

1. Institut poluprovodnikov AN UkrSsi,
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L 3361565
ACCESSION KR:

AP50Q5302

tarze amplitude rectangular eleciric-field pulses, The meesasurements vere made in
vacuum [~ 100 torr) om thin semplea (~ 300u) of p-type silicon (~ 103 ohmecm,
~102 ysec), cut along the (111) plane and etched. A detalled™description of

b
4

4 _—
°§'rr~wd:re and the equipment, ind of data on the band model of the r-eal surface
- “:e s:licon, s contained {n a separate article ifFZn v, 13U, no. 2, 1965). Tre
- ikaw that the form of the photoconductivity relaxatlion nay ve connected »ith
tiie space-charge su-face layer. & 1-del ©= for the elec=
A 2 & = = _ OB )

fore tHe long-time relaxation is elfménated by illumination. P
{nereased, to the contrary, the number of levels golng over to the "de-
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L. ITOVCHENKO, V.G, [Tytosehanke, V,Hol; GORBANY, AJPe [Horbant, AT
o KOVBASYUK, V.P. . R

Use of f%e.mEsthod of small pulse perturbatlons in studying é
reel silleon surface, Ukr, fiz, zhur. 10 no.3:287-297 My '€5, .
: ' (MTRA 18:6)-

"1, Institut poluprovodnikov AN krS3R, Kiyvev,
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¢ L 18L05-63 DS e
. {ACCESSION NR: AP3003734. ~ 8/0103/63/024/007/0871/0881

S
3

o AUTHOR: - Gorban', A. V. (Moscow)
- L . w

&7

TITLE: Synthesising controlled systems; alternate solutions of one class of - | ;
. i'degenerated variational problems, 1 : ' i S

. |SOURGE: Avtomatika { telomekhanika, v. 24, no. 7, 1963, 871-881

§ 1 TOPIC TAGS: controllable system, degenerated variational problem R E
I ABSTRACT: In this first part of the article, the variational problem of synthe~: 3 _
| sizing a closed-type controlled system is formulated, and three auxiliary o
- theorems are proved. The simplest class of controlled systems — determinate - |
' and completely observable — is dealt with. The problem is mathematically B
" characterized as a nonclassical, degenerated (or in K. Karateodori's term -

. Mirregular') where a conditional minimum in a nonparametric form is sought.
- Considering the kinematic nature of unknown quantities, the conventionai
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L 18L05-63 o 0 L
ACCFSSIONNR AP3003734 '

analytical method is modified, and a new synthesizing approach is suggested,

iviz.: in the formulas for the necessary conditions of minimum, in the equivalent
variationa.l problem, a part of the auxiliary variables (Lagrange multipliers) is : .
eliminated by using the algebraic set of Euler's equations that are included in the

! first necessary conditions of minimum; this procedure results in (a) a fundamental -
Bellman's functional equation and (b) two functional inequalities; the original . !

problem is thus reduced to aolving the (a) and (b) simultaneously. Orig. art. ‘

: has: 26formu1an L e e w , e o :

ASSOCIATION. none ~ v _

'smam'r'rzn: 040ct62 DATE ACQ 02Aug63 ENCL: 00

sun CODE: IE ' NOR!:F sov~ oos .° OTHER: 011
:_i.f'“!: L :
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L

GORBAN', AV, (Moskva)

Synthesis of regulated systems and alternativeness of solutions
fZ: a class of degenerated variational problems, Avtom, i
telem, 24 no,821042-1049 Ag 163, (MIRA 1618)

(A_utomtic control)
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GORBAN', A.V. (uo.m)

Problem of synthesis of controlled l)‘aﬁcna. Avtom, 1 telem,
24 no.1o:129fr-1302 0 163, ‘ (MIRA 16311)
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2

AUTHOR:
TITLE:

PERIODICAL:
ABSTRACT:

ASSOCIATICN:
PRESENTED BI:
SUBMITTED:
AVATLABLE: -

" -Card 1/1

GORBAN' ,B.G., TEREKHINA,L.P. 109-5-8/22

Evaluation of Generator Frequency Stability. (K voprosu ob ot-

senke stabil'nosti chastoty generatora, Russian)
Radiotekhnika i Elektronika, 1957, Vol 2, Nr 5, pp 591-596 #U.5.5.R.)

A short analysis of the oriteria for generator properties is here
carried out. Relations establishing connection between frequency-
and phase evaluations of generator stability ars derived. It is
shown how it is possible to compute spectral density, the correla-
tion function, and the dispersion of the phases during the chosen
period of cbservation acoording to the correlation function of the
frequency deviations from the mean value or according to the speo-
tral density of frequenay deviations, An example is given for com~
puting the dispersion of the "phase acoumilation” acocording to a
given spectral density of frequency deviations. (With 2 Illustra-
tions and ) Slavic References).

Not given

3071956

Library of Congress
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GOHBAN', B.G,

“Dispersion of phase bunching in klystron oecillators stabi-
1{zed by the automatic frequency-c¢ontrol method, Nauch.dokl.
‘vys.shkoly; radiotekh. i elektron,no.1:p80-288 ' 58.

C v : I (MIRA 12:1)

1. Kafedre radioprlii@)ivkh ustroystv:¥oskovekogo enelgeticheskogo

. (Wnﬁ‘om )‘

.ﬂ'}ituta. ' ;‘
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~ GORBAN', D.V., YEFIMOV, F.A.
Sugar - -Manufacture and Refining

Industrial capacity of filter presses; Sakh, prom. 26 no, 3, 1952

©  Monthly List of Russian Accessions, Library of Congress, June 1952, UNGLASSIFIED,
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GORBAN', D,V
' Our method of juice purification. Sakh.prom.30 mo.l:b4-b5 Ja '56.
- (MIRA 9:6)

1.Sakharnyy saved imeni Stalima.
. -~ (Sugar imdustry)
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i

- GORBAN', D.V. L | |
‘ cnculitiig_the capacity 5{ crystallisers and centrifugals for |
second massecuite. Sakh.prom. 30 no.8:24-27 Ag. '56. (MLBA 9:11)

1. Sakharnyy savod imeni Stalina.
(Centrifuges) (Sugar industry--Bquipsent and supplies)
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Qucking the ulhlinity of the juice of second carbonationsSakh,
PrOI.JO no.9,58 8 154, (Nm 1033)

l. Sakharnyy nm ‘4moni Stalina,
, (Sugar industry)
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Lo 5 At A 3

Intensification of insdustrial processes. Sakh.prom. 30 po.10:43-47

0 56, - (M1aa 10:1)
1. Sakharnyy savod imeni Stalims) '
' -(sm industry)
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GORBAN', D.v.

Intond.fy the work of plant laboratories. Sakh.prom. 31 no.3:10-
llur '5?. ) o o (MIBA 10"0)

1.Sakharnn savod imeni Stauna.

(Snpr 1aduury)
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GORBAN', 1.V.; TVERDUKMLESOV, L.S.

m the Yield of bleachad sugar. Sskh.prom. 31 ne.7:20-23

J1 '57. 7 (MLRA 10:8)

1.Sakharnyy gavod imeni Stalina,
(Sugar industry)
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GORBAN', DV

s

Soveral causes of lowering of the quality of brown sugars.

sakh.Pl’Oﬂ. 33 no. 7 22'&“ Jl '59.

) Sauurm nvod honi Stalina,
(Sugu -nufncture)
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‘ ring the s ar content of molasses, Sakh.prom. 36 1045 119+23
,x{:"’.é‘f ug , _ . (MIRA 1535)

' l Inkhv:l.talmra gruppovaya laboratoriya.
; 7 (Suga.r matmfactnm)
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‘Floceulation characteristics of the affination runoff el
unre . ’ius"r-vsakho' om, 36 no,10:20-21 0 62-
or fmd oo me T " (MIRA 15:10)

| i i',(%r Vlanufacture)
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GORBAN', D.V, o : 5
Ilporfanco of selecting the optimm system for Jjuice p\_lritioatidn L
‘and of the method of crystallisation, Sakh.prom. 37 10.2:11(91)= -
(%) F '63. : , | (MIRA 1635)

1, Lokhvitskaya gruﬁpmya laboratoriya. .
: . ~ (Sugar manufacture)

s e ¢
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GORBAN ! V.

" Some oburvationa concorning the 'Not.es of the technology and

econo-ies of sugar mnufacturo Sakh, prom. 37 no.3:42-44
163, s , - (MIRA 16r4)

1 Lokhvitskuya gruppovayn lnboratoriya.
: (Sugar manufacture)
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_GORBAN' , DT

onity of the 'hlporature and concentration of masssouite

1 & vacuum & atua Sakh, amo 37 no.531b-17 My %63
" ppar ! ¥ : (MIRA 16865

1. l’nkhv'ltlhﬁ gruppova labox-atori.yao
, (ggu‘

manufacture)
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'} | AUTHOR: _Gorban', @. K.; Kondrat'yeva, I.I.; Poddubnaya, L. T. ”
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: TITLE: Gaseous pmduc_tiof vital activity liberated by man in sealed chasbers ' :

P

/| SOURCE: AN sSSR. Otdeleniye biologicheskikh mauk. Problemy® kosmicheakoy

i biologli, v. 3, 1964, 210-216 . o »
b N ' : L.
.| TOPIC TAGS: respiration, ‘air purification, metabolic waste o

¥
H

.. i ABSTRACT: Experimental studies have shown that a human being in the _process sp
" of his vital activities liberates a number of toxic gaseous products into the N
-1} surrounding medium. . Thus; for example, a chamber in which a man has been sealed ' |
i for 24 hours will contain 297 mg of ammonium, 278 mgof carbon monoxide (417 ng

i for smokers), 504 mg of hydrocarbona, 0.6 mg of aldehydes, 235 mg of ketones, 5
- | w8 of mercaptans and hydrogen sulfides, and 89 mg of fatty acids. Permanent cont !
. .| taminants 4in the air of the sealed chamber were carbon dioxide, hydrocarbons, S

;j; aldehydes, and amsonium. The carbon dioxide and hydrocarbons were found only in a
" gaseous form; the others'both in the air and in the condensate. " Data accumulated
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R {,Accz:ssmn'un:w ATV037601

; purifying air and of working
: centration of toxie 'lublh:go:“

ASSOCIATION: none- \ '
SUBMITTED: 00 :'f S )
NO REF SOV o4 . -

s

standards for pe
ia sealed chambers

’Q'in these experiments indicate the lioo’cuity of :lonlop:lng

raissible limits for the come i B

AR BRI ST N RSN SULUSOUIE SrT

'

offective means of
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335 e LD/Gy

Zinov'yev, Ve Mej Pilipyuk, Zo Ioj - j_g
a, Ve Ao; Y&blmhkin. V. De : _ ’ &

S1dorov k.- K Solomin,
ariges in several physiological indices of the organism in a_gas mediym_ | .
.polymer decomposition [Paper presented at the Conference on Problems of ... -
cine held in Moscow from 2, to 27 May 1966] o Rl B
URCE: . Konferentsiya po problemam kosmicheskoy meditsiny, 1966. Problemy -
‘Kosmichegkoy meditsiny. (Problems of space medicine ); materialy konferentsii,
 Mosdtiry. 1966, 66-68 - S B
70} X TAGS: toxicology, polymer degradation, central nervous system, liver, closed -
'_cologj.gal system, air pollution ° O ' : -
ABSMCT:Theeo-hd.md effect ‘on'aninqu-gmi.ais' of the chemical substances’ . & .
‘foréd by the degradation of some 14 polymers at temperatures. in exces
*q:,.,go-c ‘was studied in a 35-day experiment, _ -

: _ .. Knalysis of air from the chamber containing 80 laboratory animals showed: - -
| the following: acrylonitrile, 2.8 £ 1.7 mg/m®; aldehydes, 0.02 £ 0.01 A
|/ mg/#3; ammonia, 4.8 £ 1.3 mg/m3; acetone 1,07 £ 0.6 mg/m3; dibutylphtha-: |

late, 3,7 £ 0, 4 mg/m3; sulphur dioxide, 1,77 £ 0,8 mg/m"; carbon monoxide, ! |

A T T e s RS o S = - )
A R A S R TR B P S 14 CAPY AP FCTN FLD ) GOOIE - Bt Gt o S Gl T e ey AP ey e E IOV (i TR Teeh S PP TR
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CLEZI6T -

"Acc”m. AT6036499 o
;‘mf + 1. 3 mg/mJ; hydrocarbons, 600 + 218 mg/m3; hydrogen chloride,

52440 £ 1, 2 mg/m3; epichlorhydrine, 0.33 £ 0.08 mg/m3; ethyl acetate,
' _Voi % 0,6 mg/m’; and ethylene ¢lycol 0.7% 0,4 mglm o

Carbon dnoxide content varied up to a maximum of 1%, oxygen content

-W 21%, and the relative humidity varied from 60 to 80%.

Blood studies conducted on the animals included erythrocyte count,
myte count, reticulocyte couat, and hemoglobin determinations, as well . | .
4l dliration of bleeding, rate of coagulation, prothrombin time, thrombocyte

|€otlit; and blood viscosity. Ability to synthesize hippuric from benzoic acid o
*wﬂ taken as an index of the functional etate of the liver,

n addmon, obeervations were made of behavior and general conditions
iof the animals, dynamics of weight changes; tolerante to physical stress,

diyl after the experiment. e

;nnd 6xygen requirement, Relative weights of internal organs were determmed. A

' 'he experimental animale were obeerved preceding, durixg, and for 14 o
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TL- 367
CC-NR: AT6036499

'€hironaxy curves, lowered suscept
:and increased tolerance to physical stress.

'and thrombocyte counts,

- -

{ supported by full restoration of the altered

_[W.A. No. 22; ATD Report 66-116]
S0B co0E: 06/ SURM DATE -

.~ CNS effects included subcortical irritation and weakening of cortical sub- l R
ordination function, This resulted in intersection of extensor and flexor motor t;__ ol
ibility to brain stem hexanol narcosis, .. | -

}: ,‘ Peripheral blood sthdiellhowedincreaaed 'erythracyte’ hemoglobin, e i

" These CNS and peripheral blood shifts were unstable and nonspecific,
*anid should be regarded as an adaptation reaction of the organism to the

.jresence of gases released by polymer materials, This

functions and indices to the initial

state within 14 days after the end of the experiment. : ‘ ;

I 1tis concluded that the investigated polymers can be used in space ggbm i
{iso iong as the gases they liberate are acrubbed from the cabin air before they
' attain the_masimmpel:misgiblqAcenegnt!gﬁqp.iqr.‘9,0)311_.c_bp.SQ.ﬂ’Enéﬂmsy!!_-'"

=+ O-

This interpretation is
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| Mthors 4 Gorban', T 5., and Sttemovekiy, K. 4.

e« Tnomalous light dlspersion in solutions of complex organic compounds

B Ferodtenr ¥ 1,

§{ fbetract 1 The lignt dispersion in solutions of fluorescein, iodo-eoain, fuchsin; -

or, £13. 18/6, 676-677, NovDeo 195,

~ cyanine, rhodamine B} etc., was investigated by means of a comhbined spectro- o
: meter’/Rayleigh'rinterferometeh’., These organic compounds were chiosern because [N
-of their known simple absorption bands in the visible zone of the spectrum,  [IEES
It was found, in contrast to vapors with lined abserption spectrum, that S
..-the dispersion curves of the investigated -complex organic compound’ soluitions. [
. have an asymmetry within the simple absorption bands and that the maxisum. -
- of ‘the absorption curve is much better expressed than the minimun, One
USSR Reference (1953), Graph, E R B

§  Irtttution’s Tho TG, shevohorko Slate Untveroity, Phyoice Faculty, Kiev
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GORBAN', I. S.

| | nvestigation of ' Light an
QORBAN', I. S. =- "Investigstion of the Anomalous Dispersion of Lig
Solutions,” Kyov Stste U inent T. G. Shevchenko, Kiev, 1955, (Disser-
tation for the Degree of Candidate of Physicomathematical Sciences.)

S0: Kpishoava letogda', No. 4, Moscow, 1956
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- USSR/Physics - Spectral Analysis of Liquids

- Card 1/1
“-Authors. :
Title e
. Periodical :
- Abstract
- Institution:

- Submitted

Pub. 153-18/28

Gorban' I. S. and Shishlovskiy A. A.°

Two -hinple“ spectro-inteffe_ren’ce methods for studying dispersion in the
visible and ultraviolet spectral bands :

Zh\.ir.v‘Te]_:h. Fiz., 25, No 7, 1297-1306, 1955

The first method uses Fresnel diffraction on the boundary of two transparent
media. 'The other possibility consists in measuring of dispersion curves of .
liquids and solutions without previous knowledge of their refractive index.

An assermbled Rayleigh type interference meter was used. It is also possible :
to study this way the anomalous dispersion of light in solutions. Five ref-
erences., 4

July &, 1954
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“ NWIS!HDYSIH, A.A,
Rayleigh-type mirror intortoroutor. Opt. 1 spektr,..1 no.6;
811-812 0 56, | (A 9:12)

1, nnnuy Oenmnvuw universitet.
: (htorforo-tor)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0

i U

GORBAN', 1,5,; RIZHOVA, S,M,; SHISHLOVS *KIY, O.A.

SR
Spectral and interference method for the quantitative analysis of
two- and three-component solutions. Nauk.sap.Kiev.un. 15 no.5:61-66
156, - (MIRA 10:7)

(Chemistry, Analytic--Quantitative) (Solutions)
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JJGHBAN', 1.5.; SHISHLOVSKIT, A.A.

. Abnormal duporlion ofught 1n d4ilute solutions, Mz, lbor. =i
286-269 '57. (MIRA n:a

1. nycnldy gulnhntnnm nnlnrd.tet in, 1.G, Shavchonb.

(Soluﬁon (Ohonﬂ stry)) (Dilperaion)
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AUTHOR: Gorben!, I. 8. 48-22.5-17/22

\a
TITLEs . Optical Propertiss of Carbonate of Alkaline Farths
: (Optichsakiye svoystva sloyev karbenatev -
shehelochnozensl 'nykh metallov)

PERIODICAL:s Izvestiye Akademii Nauk SSSR,Seriya Fizicheskaya,
' . 1958, Veol. 22, Nr 5, Pp. 607-612 (USSR)

ABSTRACTs - Thin layers of wvarious substances custemary in- ,

: - vacuum-techniqus ars, from the optical point of view,
ferming opaqus madis consisting of single parts. The
paper under consideration is devoted to the study of
¥ns influencs of structure conditions on: the optical
rrorerties of carbonate rastes. The author comes to the
following conclusionss 1. He proved that the character
of the standard light deviation depends essentially
on the thickness and densily of the coating when light

- passsy through a carbonate iayer. 2, He suggested an
sptical method with a ‘simultanecus measuring of
thickness and density of the film of oxide already

Card 1/2 used in the produciion cf oxide sathodes, This method .
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*QOptical Propertlee of Carbanate OI Alkallne Earths 48 22-5&17/22‘

may be’ eff;cient under working conditions inm case it
is restricted to the measuring of two intensities
IO° and Iﬁo°3 this can be done essily if the thickness

of the layer and its density satisfy some standard
sonditions. 3. The resulfs achieved reflect apparently
the very genersl "egularitaes9 which are typical for
cpaque media, Professor W, D. Morgulis and lecturer

N. G. Nakhodkin, further A, F. Sribnaya cooperated as
advisors and helped at the measuring. There are 8
figures and .9 referenﬁes, 4 of whioh are Soviet.

ASSOCIATION: ,xxljevskiy gos, uriversitet im. T. G. Shevchenko
, \St&ae University imeni T. G. Shevchenko, Kiyev)

1. Alkgline' earth carbonates--Optical properties

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0

Gml’«:.s. [Borbanb.f, I.S.]

-

s of the -absorp the region of the
Characteristics of the absorption spectrum in .
yellow aeries of cugo. - Visnyk Kyiv.un.no.2.5er.fiz.ta khim,. Do.l:

_ : . (MIRA 14:8)
159, _ : - ‘o
45-48 4 - {(Copper oxide-~Spectra) . ,
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GORBAN', I.S. [Horban'; J.8.]

Optical'.abibﬁtion@nd lffuctuu of energy states of copper oxide.
Ukr. fi3. shyre 5 n0.212681-2685 Mr-Ap '60.° (MRA 13522)

ikr.tiyj'evsléiy.-ordo'n‘l Iaenim gosudarstvennyy universitet im
-®.H. Shevchenkos . . . ‘
Lo (Copper oxide--Optical properties)
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81624

s/181/60/002/06/12/050
B122/B063

443950 , |

AUTHORSs - -Gorban

,y I. é;, Timofeyev, V. B.

L ottt

- TITLE: _Light Absorptio&'byvCuprous Oxide Films ¥
PERIODICAL: ~Pizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1111-1114

TEXT: The authors used films produced at V. I. Lyashenko's Laboratory, of
IFAN UkrSSR by sputtering Cu onto a quartz backing end subsequent oxidation
of Ihis layer. The absorption spectra were taken by means of an HCN -51
EISP-51) spectrograph with a self-collimating chamber of the type VY& -85
UF-85). The signals were received by a photomultiplier and recorded by a
NICP(PSR) electron potentiometer. The absorption curves were drawn at the
temperature of liquid oxygen. Results are shown in Fig. 1. The two curves
which correspond to .two specimens, have peaks at 4700 A. The drop of the
curve to the long-wave region differs according to the oxygen content of
the specimen., The solid specimens exhibited the same general spectrum, but
the absorption coefficient of the film specimens was much higher than that
of the solid spécimens, especially in the long-wave region. This phenomen-
on is ascribed to lattice defects of the former., By a proper elimination

Card 1/2 o ) 'vy/,
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ST . 81624 -
Light Lbsorptidn by. Cdpioua Oxide Films s/181 60/002/06/12/050
' B122/B063

of the background it was possible to observe a series of yellow lines. The
curve was shifted to longer waves when the experimental temperature was
elevated, This shift slightly deviated from linearity. This deviation is
described as being the mean coefficient of temperature shift (Table). Again,
the deviation was greater in the case of films, and is ascribed to their
content of stoichiometric oxygen. Unlike the solid specimens, the films
weremot luminescent. A surface. treatment of the solid specimens influenced
the fine structure of the spectral distribution of the function of lumines-
cent excitation and the internal photoeffect, as is known from earlier
publications. Finally, the authors thank V. I. Lyashenko for supplying the
specimens and for his valuable advice. There are 2 figures; 1 table, and

7 references: 6 Soviet and 1 German.

, ASSOCIATION. Klyevskly gosudarstvennyy universitet im. T. G, Shevchenko
Kiyev State University im, T G. Shevchenko)

SUBMITTED: March 20, 1959
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5/181/60/002/009/040/047 /%X

) , ~ B004/B070
2. 240 R
AUTHORS: - Gorban'é I. S. and Timofeyev, V..B.
TITLE: - . Polarization in the:Absorption Spectruépof the Cubic Cuprous

- ‘Oxide. g 7 » v _
PERIODICAL:  Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2077-2078

TEXT: Reference is made to a paper of Ye. F. Gross and A.A. Kaplyanskiy
(Ref. 1) according to which the absorption line of the longest wavelength
(the first of the yellow hydrogen-like series) of cubic cuprous oxide is
polarized. The following gives & summary of the observations in the C?
present paper in connection with the above-mentioned topic: 1) The
polarization of this line is confirmed. 2) A quantitative measurement of
" the absorption at this line in polarized light was made by means of an
interferometer and VICTI-51 (I8P-51) spectrograph. The results are shown
in Fig. 1. The curve 1 represents the absorption when the vibrations of
the electric vector are parallel' to the (110) plane. The other curves
correspond to. the absorption with rotation of the polarizer by 10°. No
structural changes appear. There is no dichroic splitting. When the plane

Card 1/2
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Polarization in the Absorption Spectrum of  §/181 60/002/009/040/047/xx
the Cubic Cuprous Oxide BOO4/B

of vibration of the light veotor is rotated; the intensity changes accord- '(? ,
ing to a cosine law corresponding to a ‘plane polarization. This amounted

to about 90%. 3) The polarization was observed in microcrystalline

samples of Cu,0 also; this indicates a tendency of orientation of the

monocrystalline blocks. The pélé'rization wag absent only in samples of
very fine crystals. There are 1 figure and 2 Soviet references.

ASSOCIATION: Kiyevskiy ordena Lenina gosudarstvennyy universitet im.
T. G. Shevchehko_LK;xev "Order of Lenin" State University

~dmoni T. g. Shevchenko)

SUBMITTED: . February 22, 1960
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AUTHOR: Gorban', I.S.
e e
TITLE: ‘ Optical absorption and structure of energy states
v of Copper}oxide.

PERIODICAL: Ukrayins 'kyy fizychnyy zhurnal, v. 5, no 2, 1960,
| | 281-284 | _ o
TEXT: The results are given of a quantitative study of absorption
spectra of Cu20 crystals in the visible range. First, absorption
curves are shown for specimens with different sgfcific resistance,
at room temperature. In the range 6730 - 6100 &, the absorption
depends on the dark conductivity of the specimen; in this range the
absorption is inversely proportional to gpecific resistance. It is
noted that the absorption in this range is due to impurity centers
of the acceptor type, whose concentration is uniquely determined by
residual oxygen. Further, results are given for a temperature of
-180°C. The absorption due to acceptor-type centers, becomes weak-
er. The intensity of the peaks of the yellow series does not de-
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s/185 60/005/002/021/022 N
Optical absorption... D274/D304 o

pend on the impurity concentration. The independence - of the inten-
sity of the structural spectrum - of impurity concentration, at low
temperatures and ‘at the longwave edge of the principal band, shows
that these band series are due to self-absorption of the crystal.
The fact that two hydrogen~like series (yellow and green) are ob-
served, is explained by a splitting of the valence zone due to the
‘gpin-orbit coupling of the 34 electrons of copper. S.0. Moskalenko
(Ref. 10 FIT, being printed) has shown that the 3d-shell of Cu* in
Cu,0 has to be assumed as split into mo less than three subzones.
Thé frequency dependence of the coefficient of continuous absorption
is given (for the yellow series). It follows from the results given
that the structure of the long-wave absorption edge is due to three
types of direct nforbidden" transitions. The continuum of the red
gseries lies in the region of the yellow-series absorption bands. The
results obtained do mnot permit ascertaining the nature of the upper
component of the valence subzone and of the red series co:responding
to it. Three possible reasons for its formation are given. In con-
clusion, Cu20 ought to contain no less than 4 types of carriers. On
comparing the intensity of the three series, it is noted that the

Card 2/3
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2558
T $/185/60/005/002/021/022
Optical absorption... D274/D304

valence subzones which are responsible for the yellow- and green
series, have a great density of energy states; this corresponds to
the considerable effective masses of carriers; this property is im-
portant as lying at the basis of the spectral distribution of photo-
conductivity. There are 2 figures and 14 references; 9 Soviet-bloc
and 5 non-Soviet-bloc. The references to the English-language pub-
lications read as follows: J. Bloem, Philips Res. Repts., 13, 167,
1958; R.J. Elliot, Phys. Rev., 108, 6, 1384, 1957,

ASSOCIATION: Kvis'kyy ordena Lenina derzhavnyy universytet im.
o T.G. Shevchenka (Kiyev Order of Lenin State Univer-
sity im. T.G. Shevchenko) '

' SUBMITTED:  November 28, 1959
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oy S/185 60/005/003/016/020
L. 26600 D274/D303
3300 -
'AUTHORS-' Gorban', I.S., Rud'ko, S.M. and Shyshlovs'kyy, O;A. :
“___""'.:-“'-"“"*- .
- TITLE: ‘ Wavelength-:.ndependence of quantum yield of 1nfra-

red Cuy0-luminescenc during excitation in the regxon“,
of exc:.ton absorption spectra

PERIODICAL: Ukrayins'kyy f:l.zychnyy zhurnal v. 5, no. 3, 1960,

',420 422

TEXT: = The dependence is studied of the intensity of infrared lum-
inescence of Cu0 on the wavelength during excitation in the region
of the yellow and green hydrogemc series. In literature, there is
no common viewpoint regard:.ng the mechanism of excitation-energy
transmission to the local impurity-centers which cause the lumines-
cence. A quantitative study of the Cu,0 absorption-spectrum at
liquid-air temperature, showed that the long-wave edge of the eigen-
absorption band has a complex structure. In the present study, a
lamp of 300 watt was used as a light source. Then the light passed

Card 1/3
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FE

| | . 2690 5/185/60/005/003/016/020
‘Wavelength independence of quantum... D274/D303 : Lo

through a monochromator and onto a photomultiplier whose signal
was amplified and recorded by electronic potentiometer PSP-1. The
measurements were conducted at liquid-air temperature. A figure
shows the intensity plotted vs. wavelength (in ). The spectrum
was obtained from a specimen 50 x thick. From the figure it is
evident that stronger luminescence corresponds to greater absorp-
tion. It was established that the dependence of luminescence on
wavelength does not have a structure corresponding to the narrow
hydrogenic series of exciton absorption. The investigation shows
that the intensity of luminescence does not depend on the nature of
the exciting light. The processes involved in the luminescence can
be explained by assuming an exciton mechanism of energy transmiss-
ion to the luminescence centers. Excitation by carriers is likely
owing to the size of the exciton radius. The lifetime of the car-
riers in the conduction zone is very short; this may be the reason
for the small quantum-yield of photoconductivity in Cuy0 which
agrees with the results of earlier investigations. In conclusion,
the author considers that a complete solution of the problem would

Card 2/3
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Wavelength,indgpendence of quantum... D274/D303

require further experimental results., There is 1 figure and 6.
references: 5 Soviet-bloc and 1 non-Soviet-bloc. The reference
to the English-language publication reads as follows: J. Bloem,
Philips Research Reports, 13, no., 2, 167-193, 1958,

ASSOCIATION: Kyyivs'kyy derzhavnyy universytet im. T.G. Shev-
chenka (Kiyev State University im. T.G. Shevchenko)

SUBMITTED: ' December 31, 1959
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QORBAN', 1.S.; TIMOFEYRV, V.B.

Propertiel'_bf ‘the iongut wavelength line in the structural

absorption of Cuz0. Opt.i spektr. 9 no.4:482-486 0 19,

. S _ (MIRA 13:11)
(Copper oxide--Spectra) S
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8/058/62,/000/006/031/136"

eV : . C A061/A101 oo
AUTHORS: - Gorban', I. S., Timofejev, V. B.

TITLE: ‘Light absoypﬁion~by:§uprqus oxide films

PERIODICAL:frneféfntivnyy,zhurnal,lpizika, no. 6, 1962, 29 - 30, abstract 6V200
- ("Visnyk Kyyivs'k..un-tu", 1960 (1961), no. 3, ser. astron., fiz. ta
khimiyi, no. 2, 21 - 24, Ukrainian; Russian summary)

TEXT: “ The ‘absorption specotra of films and bulky crystals of cuprous oxide -
were confronted at room and low (-180°C) temperatures. The broad-band structure
of the Cuy0 ‘absorption spectrum was established, Owing to the greatly disordered
state of the crystal lattice, the narrow-band exciton structure is absent in ab-
sorption spectra of cuprous oxide films. ‘ ’

[Abstracter's note: Complete translation]

. Card 1/1
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DT ' o 5/051/60/009/006/009/018
A Quantitative Study «.-. E032/E31%

* very depencent on the rethod of preparation of the specimens.
The measurements were carricd out with the aid of the WCH-5i
(ISP-51) spectrograph with an autocollimating camera Y-85

(UF-35). . The intensities wera measured with a special phaoto-
eloctric attachment. A special exit slit was mounted in the

planc in which the ‘plate-holder is usually locatoed and was

~ followed by a photonultiplier. The signal from the plioto- "

- multiplier was amplified anc then recorded by pen-recorder.
An oxample of a recorced spectium showing the absorption band
of Cu,0 is shown in. Fig. l. As can be scen, there are four.

absorption bands belonging to the yellow series which is ,
observed in the spectrum _of a cuprous-oxide plate 15 3 thick
_and cooled dovm to =180 "C in a special cryostat. Fig. 2.
shows three absorption curves in the region of the long
.wavelength absorption edge at roount tonperatures. Curves 1, 2
‘and 3 correspond to specimens with the following values of

dark resistivity? '1.26 % 107, 1.11 x 104 and 1.02 x 10
respectiyely (the units are ohm.cm). TFig. 3 shows the :

Cgrdlz/_‘y o

N R N SR R SR B S T R
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A Quantitative Study ...
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5/051/60/009/006/oc9/018
A Quantitative Study ..., E032/B314

band to the area under the band with n = 2, lcn/k2 ig the

corresponding ratio of absorption coofficients at the saxiomun. : e
It is argued on the basis of t4e results now reported that the f’
aydrogen-like Series of bands wihich are observed at the v
fundanental absorption edge are duc to absorption by the lattice

and not by the impurities. ‘The structure of the fundaiiental

edge in the Spoctrum of cuprous oXide can be explained on tha
‘assumiption that the absorption is associated with transitions
between states of the sanc parity. Acknowledgments to

A.A. Shishlovskiy, K.B. Tobygo and 5.A.-M6skalenko for their
advice. ' There are 4 figures, 1 table and 13 references:

9 Soviet and 4 non=-Soviet. “Tlhe Euglish-language refercnce
quoted is: Ref. 10 - R.J. Eliiott, Phys. Rev., 108, 138%, 1957,

SUBMITTED; November 26, 1959
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SHISHLOVSKIY, Aleksandr Andreyevich, Prinimali uchastiye: KONDILENKO,

1.1,, dotsent; GORBAN', I.S., dotsent. YERES, L.P., red.;
RAU’.I.‘IAH.\S.G., r_ad.; MURASHOVA, N,Ya., tekhn,red,

-[#pp1ied pbynical,opﬁcn] Prikladnaia fizicheskaias optika.
Moskva, Gos.izd-vo fislko-matem,1it-ry, 1961, 822 Pe

o .
(Optics, Physical) (NIB2 16:3) .
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GORBAN!, I—.SV.; GRITSENKO, Yu.I,; RUD'KO, S,N,

e 'Photolunipescc'nco: and recombina
, cuprouu’ox;de orystals..

tion of current carriers in . '
Fiz.tvezf.tela 3 p0.712147-2153 J1 161,

RO o - (MIRA 14:8)
~ e Kiyevskiy gosudarstvenny 8itot imeni T.0. Shooenoor.
‘ ‘_‘,’“P""“‘,?’Fide crystals) (Photoelectricity) >
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24,300 (137,139) F102/2100
AUTHORS: - Gorban', I. S., und 'l'imofeyev, V. B.
TITLE: ' Excifqn-phonon dbsorption‘upectrum in Cu,0 crystals

“ TEXTs - The absorption apectrum of Cu20 shows two steps, one below the

- Card 1/4
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s/1e1 /61 /003/012/004/028

PERIODICAL: Fizika'tverdogo tela, v. 3, no. 12, 1961, 3584 - 3588

line n=1. On the nature of the latter there exist only hypothesea. ‘The
authors studied the temperature dependence of light absorption in order -
to solve the problem of the steps and the continuous absorption below. the yel-
16w and- green series. Transmission. measurements were carried out with a .
spectrometer with plane diffraction grating., The spectral width of its . i

slit was 0.45 R at ‘temperatures ranging from that of liquid air to +20°c.
The absorption coefficients were calculated for each frequency .from the
intensity ratio of the transmitted to the incident light, without con-
sidering reflection. Special measurements showed that the reflection
coefficlent near the steps was independent of frequency and did not

i TR L i, SRR SR T AT O RS SRR
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- ' SR : s/1e1/61/003/o12/004/oza
. Exciton-phonon ahsorption eve T B102/B108

‘affect the results. 'l'enperatui"e and fref;ueney dependence of the ab-
=sorption coafficient at the first and second steps are given by

: 1
T e e A":—“‘n—s;—("—'o""'o)/'

Ak_.a—————v—-v—!-v /-+ — ¥y — Vo)
s N Y ( o 0-) aﬂ’—l‘_!(" s Ye.)'
lf —-l l et .‘ [134 -—l

) A denotes the frequency of the line n=1; Ak = k\'-k . Frequency and -

; temperature dependence of light absorption at the steps agrees with the
‘theory of J. Elliott (Phys. Rev. 108, 6, 1957) if the steps are assumed
to be caused by exciton-phonon excitation of the erystal. The long-wave
step belongs to exocitation of the exciton state m = 1 with phonon ab-
eorption, the short<wave step to light-quantum absorption exciting the
same exciton states with phonon production. The frequency dependence.

Card 2/4 .
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32070
5/181/61/003/012/004/028
- Exciton-phonon absorption ... B102/B108

of abscrption satisfies (1) and (2) only at low temperatures. It is
possible to estimate the relaxation time of exciton excitations from-the -
half-width of the curve indicating the departure of (1) and (2) from the
true behavior. In the temperature investigated range it is between

and 0.16°10-11 sec.,  The phonon frequency Y equals the half-

width of the free part of the first step and does not depend on tempera--
ture. The spectrum corresponding to exciton-phonon excitetion in Cu20 is

~continuous in a wide range of wavelengths, A similar exciton mechanism
'was proposed by V. P. Zhuze and S. M. Ryvkin (DAN SSSR, 1. 2, 241, 1951)
for photoconductivity and by Yu. I. Karkhanin and V., Ye, Lashkarev (DAN
 S35R, 97, 1007, 1954) for photoluminescence. Ye. K, Frolova is mentioned.
There are 4 figures, 1 table, and 15 references: 11 Soviet and 4 non- -
Soviet, The three references tc English-language publications read as
follows: J. Elliott. Phys. Rev. 108, 6, 1957; P, W. Baumeister. Phys. Rev,
© 121, 2, 1960; G, Macfarlane et al., Advances semic. science,; 1958, *

ASSOCIJ/VI‘ION: Kiyevskiy gosudarstvennyy universitet im. T. G, Shevchenko
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| (Kiyev State University imeni T. g, Shevchenko)
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AUTHORS: Horban',. I.S., and Rud'ko, S.M.
TITLE: . Absorption- and luminescence gspectra of Hgd, crystals

PERIODICAL: Uléray_ihz‘kyy fizychnyy zhurnal; V. 6, No. 6, 1961,
. 764 - 767 ' T

TEXT: Exciton theory in the effective-mass approximation ig congi--
dered for the case of non~hydrogenic exciton spectra, as well as "
the following related problems: Pransformation of exciton-—excita-
tion energy into radiation (due to direct transitions £§%8 exciton
levels), conditions for itransitions without radiation, and - the in-
teraction between exciton excitation and latiice defects. The ab-
gsorption- and luminescence spectra were measured at temperatures of
20, 77 and 100K, The luminescence was gtudied on single crystals,
whereas the absorption spectra were studied on polycrystalline spe-
cimens. A figure shows the obtained spectra. The high values of the
absorption coefficients (104 cm~!) and the obtained reproducibility =
of data for various specimens, show that the absorption spectrum is

Card 1/3
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: s/185/61,/006/006/009/030
Absorption- and luminescence ... j D299/D304

of crystalline type. The high values of the absorption coefficients

show that the corresponding optical transitions are direct allowed

transitions. The spectral band of longest wavelength corresponds

to transitions to the lowest exciton-state. It is important to cal-
- culate the oscillator strength f for this band; it was found that '

f=6o 10~4 to 4 o 10-4 (for temperatures between 20 and 1000K) .

Knowing f, it is possible to determine the dissociation energy of

excitons GeXOO;'this was found to be 0.14 - 0.17 ev., very close to

the values of the spectral distance (0.14 - 0.15 ev) between the me-
ximum of the band and the beginning of the continuous absorption
(which increases sharply in the shortwave side of the measured
spectrum). The obtained results lead to the conclusion that the
continuous absorption is due to interzone transitions. Knowing f,

it is also possible to determine the order of magnitude of the dia-
meter of exciton excitation and its reduced effective mass., Another
figure shows the energy distribution in the luminescence spectrum,
which has 2 bands, corresponding to transitions between exciton sta-
tes and to luminescence of local centers. The experimentally measu-
red lifetime of excitons and the caluclated one differed by an or-

Card 2/3
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energy transfer to loeal centers. The obtained experimental results
are proof of the great significance of exciton processes in the
transformation of the excitation energy of HgJ2 crystals, into 1lu-

minescence, There are 2 figures and 9 references: 5 Soviet-bloc and
4 non-Soviet-bloc (including 1 translation). The references %o the
English—language publications read as follows: R.G. Elliot, Phys,

ReV09 1089 69 1957; D.L. Dexter, Phys. Rev:, 101; 48, 19563 T. Moss ‘
Photocond. in ebm., London,; 1952, : ‘)(

~ ASSOCIATION: Kyyivs’kyy dérzhuniversytet im. T.H. Shevchenka (Kyyiv
State University im. T.H. Shevchenko) :
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89235

) o 8/048/61/025/001,/001 /031
9460 (aice 1/3],1898) 3029/5067
AUTHORS: _Gorban!, I. 8., Bud'ko, 8. N., and Shishlovekiy, 4. A,

TITLE:  Luminescence of semiconducting orystals on excitation in the .
: region of the disorete struoture of the absorption opeotrnn

PERIODICAL: Izvestiya Akidamii nauk SSSR, Seriya fizicheskaya, v. 25, .-
no. 1, 1961, 6-12 T

TEXT: According toAthﬁ'authorj,'tho intenaity of recently observed short-
wave 1umineapqnoo bands of_0u20 (Ref. 5) is largely dependent on thor-

production process and the heat treatment of the specimens, Fié. 1 shows 6%{‘
luminescence spectra of Cu20 orystals with different resistivities, The :

spectra were taken at 209K and 779K, The luminaaoenoe_of Cu20 orystals is

mainly caused by impurity centers. Radiation 1 is caused by copper vacan-
cies, whereas luminescence 2 ang 3 are caused by oxygen vacancies, A
temperature change strongly reduces the luminescence intensity of the
bands in the -short-wave region of the spestrum. In Fig. 2, A1 schematically

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0
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Luminescence of semiconducting crystals ..., s/o4a/61/025/oo1/oo1/o31
: o ST . B029/B067

illustrates the gi'ound states of defects of the type of copper vacancies.
Levels A2 and A3 belong to the centaers of the type of oxygen vacancies;
m, and m, are the excited states of the centers. The mechanism of excita-

tion-energy transfer to impuri ty centers on illumi
with frequencies of its bwn bands is essential for
luminescence and pPhotoconductivity.

nation of the crystal -
the explanation of

For this purpose, the authors analyze
some experimental data. Fig. 3 illustrates quantitative measurements of

the absorption spectrum at ‘liquid-air'temperature, i.e., of absorption .. .
spectrum (1), excitation speoira of 0u20 luminescence for radiation 1(2),

as well as for bands 2 and 3(3). This ocan be explained by two mechénisms:
1) excitation energy is transferred to impurity centers by carriers and

excitons with the same efficiency. 2) Impuri ty centers are excited by
excitons which are formed directly during light absorption or through
conduction bands by interaction of carriers of opposite sign, According
to the authors, the second mechanism ig more probable. In this connection,
reference ig made to N. A, Tolstoy's 1deas. If W1§< Wi, the following

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0
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-properties of ‘somegth yat &4 shows the energy dietribution :
in the' two ahorteet ehort-wave lumineeoenoe bande of HgI » The eppctral

properties of Ods, Zns Pb12 orystale arelaimilar to thOee of HgI g

According to’ the reeulte obtained, the etruoture of the excitation epectrum»
cannot be fully " related to the different absorption character. This ig the |
reproduction of a-lecture read -at . the Ninth Conference on Luminescence o
phores), Kiyev, June . 20-25, 1960. There gre 5 figuree, 1. tabl ,
referencee._ 12. Soviet-bloc .and- 5 non-Soviet-bloc. C :

;”Legend to Fig.. 4 Low-temperature epeotra of HgI ; A) Ta 20 0,

.UTVes & ang’ b refer ito: orystals g
'cryetale I‘own from a’ eolution.

- 516030006-0"
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~ GORBAN', I.S.; TIMOFEYEV, V.B.

Complex refraction in copper oxide single crystals. Dokl. Al
SSSE 140 no.k:791-793- 0 *6l. (MIRA 14:9)

1. Kiyevs&iy gosﬁdafstvennyy universitet im, T.G.Shevchenko.
Predstavleno akademikom I.V.Obreimovym.
' (Copper oxide erystals--Optical properties)
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Je 3800 ' ' E032/E414
* AUTHORS : Gor ; i., Rud'ko, S.N,
TITLE: ‘Absorption and photoluminescence spectra of Hglq
crystals

PERIODICAL: Optika i spektroskopiya, v,12, no.5, 1962, 610-615

TEXT: The spectra were measured at 20, 77 and about 100°K

using a mirror spectrometer with a glane diffraction grating,

The linear dispersion was about 16 A/mm. A @:y 17 (FEU-17)
photomultiplier was used as the detector. ' The photoluminescence \
was measured in single crystals and the absorption spectra were
determined for very thin polycrystalline plates. Fig,l shows the
absorption spectrum (3) and the energy distribution in the
photolumlnescence spectrum (1,2) of the red.modification of Hglo

at 20°K, Curve 2' in this flgure shows the peak marked 2 on a
larger scale, Fig.2 shows the energy distribution in the ,
photoluminescence spectrum of HgIs (I - 20°K, curves a and 6

- are for single crystals (obtained from the vapour phase) and refer

to different portions of the original material; curve 3§

represents the lumlnescence of a crystal grown from solutlon,

Card 1/5
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Absorption and'rphotolumin’es,'(:ence e E032/E414 s

II - photoluminescencé'spectrum of specimen al). It is argued
that the discrete structure of the absorption spectrum is
.associated with exciton states, The photoluminescence spectrum
is due to transitions from,exciton levels and the emission of
local centres of the lattice-defect type. Analysis of the
absorption spectra at 20°K showed that the exciton diameter and
its effective mass are approximately 1.55 x 107 cm and 0.43 me
respectively. Thejgener81~conc1usion is that exciton processes
- play a major role in_the‘transformation of the energy of
excitation. of HgIg‘crystals'into’photoluminescence.
There are 2 figures. i ‘

' SUBMITTED: March 31, 1961

Card 2/9 2

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516030006-

. ,

3343k
. . s/048/62/026/001/010/018
24,3500 (1137,1/38/,//%/ , B117/B102
AUTHORS ; | ’Belyy, M. U., Gorban', I. S., and Shishlovskiy, A. A.
TITLE: Photoluminescence of heavy-metal halides and semiconductor

" crystals S

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26,

‘TEXT: 1. Photoluminescence of heavy-metal halides. It has been found at

the Kiyevskiy gos. universitet im. T. G. Shevchenko (Kiyev State University
imeni T. G. Shevchenko) that luminescence in alkali halide crystal
luminophores takes place even without any ion association. Unlike T1, Pbv,

and Sn the discovered luminescence of tellurium, antimony, and bismuth _
halides is observable at low temperatures only. An optical method _ d‘_
develpped by the authors themselves Abstracter's note:; details not givenJ
wag applied to determine the composition of the complexes forming in : '
thallium and lead halide golutions, and the respective absorption spectra
were calculated, Each type of complex is shown to have its own
absorption spectrum.. The shape of the absorption band is equal for each

Card 1/4
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. : . 5/048/62/026/001/010/018
Photoluminescence of heavy-metal...  B117/B102

complex, and this points to one and the same absorption center, namely,
the heavy-metal cation. With the exception of the thallium ion, heavy-
metal cations are not luminescent in the hydrated state. However, if
halogen ions are introduced into the aqueous solution, a luminescence
characteristic of the metal salt concerned is brought forth. Complexes

of differing compositions have the same luminescence spectirum in the heavy
metal concerned. Their absorption spectra, however, differ noticeably as
to wavelength. Unlike the luminescence spectra they are hardly affected
by temperature. On a drop of temperature, the luminescence spectrum first
shifts toward the longwave, and then sharply toward the shortwave range..
The change of direction coincides with vitrification. The luminescence
yield of the solutions examined grows sharply with a drop of temperature,
and on the passage from one halogen to another it decreases in the
following sequence: C1~, Br~, I". In acid media it is noticeably
decreased by shortwave-ultraviolet irradiation. It has been found that -
luminescence is caused by s-electrons. As for thallium and lead halide
solutions, also d-electrons are probably involved. A comparison between -
absorption and luminescence specira of liquid solutions and between alkali
halide crystal phosphors similar in composition revealed great similarity -

- Card 2/4
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: _ 5/048/62/026/001/010/018
Photoluminescence of heavy-metal... B117/B102

between their absorption and luminescence centers. 2. Photoluminescence
of semiconductors.. The authors' investigation chiefly yielded
quantitative data regarding the absolute values of the absorption
coefficients and the relative energy distribution in the emission spectra,
thus permitting the interpretation of the latter. Cu20, PbIg, S5iC, and

Hg12 crystals were examined. It has been found that the character of

photoluminescence in gsemiconductors is determined by the characteristics
of optical transitions related to light absorption, The particular
character of the structure of natural energy states in crystals manifests
.itself in that the energy distribution in the photoluminescence specirum
in straight forbidden and oblique transitions is determined by local
centers. In the case of a longwave edge structure due to straight l)(
allowed transitions, a natural radiation of crystals is observable
besides the luminescence of local centers. Intense natural radiation
occurs only if exciton transitions are of high probability and the local
centers are not too concentrated, A study of optical properties of some
semiconductors showed that the exciton structure of the absorption
spectrum can be observed under certain conditions, namely, at low

Card 3/4
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Photoluminescence of heavy-metal... B117/B102

temperatures and on sufficiently large orystals. Based on the properties
of the longwave edge fine structure, a classification and a description
of the character of optical transitions are possible. The energy
distribution in the emission spectrum and its dependence on the wavelength
of excitation are strongly influenced by the character of natural energy
states of crystals, and especially by the exciton processes taking place
in the latter. There are 7 figures, 3 tables, and 22 references: 16
Soviet and 6 non-Soviet. The four most recent references to English-
language publications read as follows: P. W. Baumeister, Phys. Rev., 121,
2, (1961); G. G. Macfarlane a. oth., J. Chem. Phys. Solids, 9, 388 (1959).
IZhys.)Rev., 108, 6 (1957); C. D. Clarc, J. Chem. Phys. Solids, 9, 481
1959). : »

ASSOCIATION:; Kiyevskiy gos. universitet im. T. G. Shevchenko (Kiyev
: ‘State University imeni T. G. Shevchenko)
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1. Kiyevskiy gosudarstvesmyy universitet im, T.G. Shewchenko.
s (gtg odes) (Spectrum analysis) (Photoelectricity)
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- “Gorbant; I, 81y Fimofeyev, V. B:; and Prolov, Yeu #i

3 TITLEs _f.,b'-:SPG,é‘foo“Béopio .ol;éeivation of exciton scattering i»n‘a‘bry,a_‘ta’_]’. :

| PERIODICAL: Fizika tverdogo tela, v. 5, no. 4, 1963, 977 - 981

' “2EXDs The authors investigated the relaxation effects of exciton states fa|
L Cuzo crystals wherein exciton-phonon absorption spectra may be observed ..
. (PTT, 3, 12,:1961). These spectra have a steplike structure, caused by thel - -

) ‘excitation of'fhetn-j'excito@ptgtg of the yellow series with optical =~ |

" phonon (105 cm") absorption or emission: The exciton-phonon step broadens! -
" in consequence of relaxation processes ocourring on the establishment of =i - -

.~ the thermodynamic equilibrium in the exciton band. The broadening is - - - ;| - S

. characterized by the deviation (Av) of the frequency dependence of the ab- o

¢ sorption coefficient near the step edges from the regular form. (Phys. Rev. | -
v 108, 1384, 1957), which arises at sufficiently high temperatures. The - :
t blurring of the edges, Ayw~1/7, {v i3 the relaxation time) was plotted as a;
+ function of temperature between 100 and 400°K; Av proved.to be almost ine P

depend;nt of temperature up to n280°K, :after which it rose rapidly. From | -
o Card.of2 o R - . - : e ‘
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» pectroscopie observation of... S B102/B 186

. thig behavior it was. concluded that the excitons ~--a9 algo the oarriers -
are mainly: scattered from: lattice vibratlons. The exciton diffusion pare- s
‘‘meters are estimated, whence a.close relation was. found to exist, between: 3;-.
“- the properties of the exciton-phonon spectrum and the kinetics of the photo& -
luminescence of . impurity oeuters in cuao. The exciton diffusion eoet‘fioient -

i i D= 0.7 on /aec (T = 2939K) and the hole diffusion ooefficient is 0. 25
_cm /aec for }L = 100 om /v-seo.. There are 2 figures.,

: f-.'-';‘;,-;ASSOCIATIONz Kiyevskiy goaudarstvennyy universitet im. T. G. Shevchenko -y
: = (Kiyev Sta'oe University imeni 'I'. Ge Shevchenko) v

fSUBMITTED:V. September 21, 1962 -f
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§ | ACCESSION NR:: AP3000615 . ' " 8/0181/63/005/005/1368/1372

AUTHOR: Gosban', Is S; Rudko, 8 N . o7 -
.| TIME: Opticel properties of siliconicerbids crystels ) .
5, m..5; 1963, 13681372

. SOURCE: Fizlka tverdogo tels, Ve

' norc TaGs:  ebsorption band, pen function, SIC, ebsorption edge, direct trmsition,
"indirect transition, phonon, luminescence, photoluminescence, siliconmcarbide . .. - 4
 Cerystal, SiC-crystal i IR

| . ABSTRACT: suthors have investigated the structure of a lohgwave edge of the-
-, proper absorption band through a wide. temperature range for artificial end cormer-
cial-grade SiC crystals. The structure of the long-wave edge is determined by = -
" ipdivect transitions in which three types of phonons perticipaté (with emergles - . ' KIS
of 0.04, 0,067, end 0.1 ev), The reflection spectrum of SiC wes studied in‘ultree .
_violet light, and direct transitions were detected., The energy gzp between'the :
. extremes represented by direct and indirect transitions is sbout 1 ev. SiC -
- erygtals possess two types of Juminescence, one originating in the body of the ,
- erystel, the other associsted with radiative recombination of cexriers within pen
- Junctions, teking place neex the surfece. - The excitation function of photo-

| Cord /2
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: ,.;‘luminescence mdica.tes tha.t, deep within the absorption band, sxc erystals a.re L .
" .characterized by excitations which are free to transfer energy -to impurity centers .
: of luminescence until. thermod,vnemic equilibrium is reached in the conduction band. | = o
: "In conclusion, the suthors consider it their pleasant duty to thenk S, M, Genkina, [
'S, A, Dobrolezh, end V, Z, Smmshkevich for their kindness in f‘umishm_c—clni
~ . carpide crvatals used in th.e 1nvestigation.".‘ Orig. exrt, has: 5 figures. R

| ASSOCIATION: Kiyevskiy gosudarstvemw*y univeraitet :un. '1‘. G. Shevchenkc
L  {Kiev State Universiw) . , .

B ;SUBMI’I‘JIED 1:58ep_637;.__3. DA'JIEACQ nJun63 | ENGL: 00
| ﬂua CODE: 0 "'NO REFSOV 006 - OTHER: 008
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5/185/63/008/
o RANILS, TD234/D308 §

'509fiééi¥brobértiéB”Of’aﬂmiﬁture,cénters'and the pho-

c6ndﬁdti?itygb£:éup?pg§foxidefj;:;;;tz». -

IAL. }Ukréyiﬂsfr &ffié&cﬁnj& éhﬁrnal; v. 8, no. 1, 1963,
 TEXT§'!Theféufhéfé"mé&saréd?ébéofﬁtién'spedtra'6f admixtdres{”i;
,gaenergy’distributioniin.the*phoﬁoluminescence‘spectrum and special ;-
brg;depegdencgs;of:phqtocqnduqtionrkingtics in Cu,0 specimens annealed =
" under various conditions. Results dre given for three typical spe-.
cimens-annealed-in oxygen a%-1)-1.0 mn Hg, 1070°C, 2) 0.002 mn Heg,
; 7000c3f3)%0;0019imm%Hg;iBQQQOJISpegimen~no:fﬂjéihibitsgphptpqqp§r

i ductivity,atethe_longLWavebend;of;the”band,fno. 3 has maximum -
;ézphotoqondu6§iyity_at,72OQjA,jand no. 2 has intermediate proper- . .- - N
¢t tiess The results are digcussed in detail: The intensity of: ad=—. .t ... :
:v;:mixture-absorptionlis correlated with that of short-wave photo-
N i:luminescence bands;rwhich.arq»probably;associated with oxygen :
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Optlcal properties of.... it  _ : D234 D308 ,
,_vacanc1es. The latter oauae.an admixture photoconductiv1ty in the f’u;""'
- long-wave part of the spectrum, characterized by long relaxation

‘rtimes. The interaction of . ‘excitons with different admixture centers
:L.S i‘ound to be select:we.» There are“’j;figures. 8 L . ,

,AASSOGIATION" Kyyive'kyy derzhuniveréytet im,’ T. H. ﬁhevchenka S
: (Kiev State Unlversity im. 2. H._Shevchenko) : -

| SUBmTTED. July 2 1962
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AUTHOR: Gorban', I.S.; Timofeyev, V.B.
W o ’ .

tho absorption spectrum of 1ithi
no.d, 1084, 638-641

um fluoride crystals

' oITILE: New data on

 SOURCE: optika 4 spektroskdptyn, i.ls,
TOPIC TAGS: lithium compound , luminescence spectrum, absorption spectrun, color

center, F center

_ABSTRACT: A distinctive characteristic of LiF crystals, as members of the general )
"class of alkali halide'crystalp,'is that, in addition to the systems of proad ab-
sorption and photolumincscence bands typical of all alkali halide crystals, LiF
crystals also exhibit narrow absorption.and luminaescence pands, the origin of which -
. is still obscure. Accordingly, in the present work there was jnvestigated the ab- '
sorption spectrum of x-~ray jirradiated (colored) 1ithiun fluoride crystals cooled to.
20°K. Three structure group d; the wavenumbers of the head lines are '
‘19 104, 20 516, and 21 063 cm~l. All but the £irst disappear with warming to T719K.
At 20°K tho intensity ratios of the head lines are 1:0.17:0.033, and sre independent
of the dogree of x-irradiatinn,.polarizntion of the light, etc. Comparison with the

s were discernc
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luminescence spectrum (obtained by other investigators at 779K) made it possible to .
identify in tho latter a series of lines in mirror symmetry with the absorption ser-
ies. The results are interpreted on the assumption that the observed lines are as-

sociated with electronic-vibrational transitions in complex color centers in LiF.
In conclusion, 1t is noted that in addition to the above mentioned line groups (ser=-
ies) there were observed in the absorption spectra of freshly colored LiF crystals

several lines in the 19 000 cm™l region; these lines are weak and disappear after a'
fow hours; thoy are attributed -to evanescent (time-unstable) centers. Orig.art has: |
2 figures and 1 table. . o L ' :

' ASSOCIATION: none

'SUBMITTED: 09Sepé3 .  DATE ACQ: O7MayGd - .
: . ’ - N Y
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ACCESSION NR: V_AP3000320 . 1 o o s/ooh8/63/027/005/0675/0678

. S ‘ ‘w,
AUTHCR: 'Gorben' L S., Kosarev V. M. A éa

me Ra.diative photoluminesceuce quenching in lea..g iodide cryste.ls [ Report, _,:l
_Eleventh Cr.mference on Luminescence held at Minsk 10-15 Sept, 1962} :

SOURCE: - Izvestiya. AN sssn Beriya fizicheskaya, v. 27, no. 5, 1963, 67;-676
- TOPIC TAGS. 11minescence, radiative lmnineecence quenchizxg, lead iodids

~ABSTRAC‘I' The ahsomption spectra of lead *odide crysta.lp exnibis s’c.mcture at = oo
the long wavelength edge, wnich is- -associated with exciton 'pamzeg_. Tas structurs - -
differs for different crystals. depending on the method of preperation (growth
from melt or sublimation), The same thing 18 true of the several bauda in the
iuminescence spectrum, The reflection spectra of different crya“ Blis ere :
consistent with the ebsorption spectra. Detailed investigetion of the- i
luminescence of Fbl sub 2 shows that there exist two types of crystals; one with
a double short wavelength band; the other with a single band, The spiitiing of. L .
the sho”t wavelength luminescence band and. doubling ‘the aosovp‘c oa epectnm
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are attributed to the exlstence of two modifications in the pame crystal, ong
occupying the bulk of the ‘crystal, the other concentrated at the surfece apd -~
near dislocations and other defects, This is evinced by,}photochemiqa,l, T
transformetiong: under continuing UV irrediation st TT°K the greenish emlsslon RN
_changes to orange as & result of quenching of the Shortest wavelength luminescence = .
“pand, The time variation is nonlinear; that 18, the effect exhibits saturation,
Restoration of the quenched Juminescence was 8180 studied, It 1s characterized
by an exponentiel function with the activation energy for thermal destruction . T .
‘of the photochemical gquenching centers in the exponent, The sctivation energy -~ v oo
was evaluated, On the basis of the photoluminescence characteristics lead - .-
 {odide crystels mey be classified as photochemically active or inactive. The ' L
active ones are ca.pableﬂof_"x_'emeinbering" light signels. Orig. art. hes 3 figuress

: ASSOCiATION:_ “Kievskiy ordene Leninagos. wniversitet im., T. G. Shevchenko Klev i
__State University) - . o LT : ; R

 mm v ok
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TITLE: Absorption S ,}/\ vl
crystals

4, 2389-2392
SOURCE: Fizika gverdogo tela., V. 6. no. 8, 196

: . transition.. .. _ .
. 1€3 - ¢ingle crystal, level Y
\GS s senic sulfide, sing : absorption
TOPIC Thiz;izziion, phonon, exciton, forbidden band,
light pc

Spect rum

damental
- th edge of the fun

: £ the long waveleng

ABSTRACT: A study ©

d
! 0, 293 and 403K showe
i je crystals at 90, : ‘
e iste bandfog Ai iéqj:22 for either of the two polarliatlozz
: ¢ ¥ a mica-ty cleaval

tne ?XLStence c, E | C) incident normally on & mxcaltypiavelength)
o LN e l'r; ions (numbered in order of decreas;ng avelengeh

; i en
planztt gh:i;liﬁzar (1 and 2) and linear (3 and 4) dep
exhibite :
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the absorption coefficient on the frequency of the incident light.
Regions 1 and 3 disappeared on cooling to 90K. It was conciuded
that regions 1 and 2 were due to indirect transitions toO exciton
states accompanied bBY phonon absorption and emission respectively.
and regions 3 and 4 were ‘due to indirect band-to-band transitions,
also accompanied by phonon absorption and emission respectively.
The energy of phonons caking part in these indirect transitions was
found to be 0.04 eV, corresponding to 2 characteristic temperature
of 465K. The exciton dissociation energies were found to be

g’ ~ 0.14 eV and g = 0.17 ev. The forbidden band width decreased

cn 2.64 ev (for E || C) and 2.57 eV (for | ©) at 90K to 2.365 eV

 (for £ [|C) and 2.355 &V (for E | C). It was established that the

"'""'dichroiiéfnf-_dfl:thég;abscrptieﬁ7§§g%~}g;§_ag; ' so much due to the di-
chroism of the forbidden band - idtli as tothe-dependence.of. the @b~
sorption coefficient on the pclarizai:ion of light. Orig. art. has: )
1 figure, 2 formulas, and 1 table.
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tnomalous lipht dispersion {n the P-Ilines cf & ruby and

onal ghiftinpg of the laser spectrum

Optika ¢ spektreskopiya, V. 17, no. 6, 1964, 230-886

sl
b

N

TAGS ¢ laser, tuby, ruby gpectrum, tine, anomalous disper-

refraction {ndex, negacive dispersion

of the variaticas of the refrec—
dlex tn the spectral ragion of ruby R-1ines responsible for
d emlssfon, The disperaton of dichroism of ruby lines
chvomium fons was mensured at room temperature and at li-
ruby crystals with a 7,3 percent con~
- of echromium, The curves obtafined were apnroximated by
s with & number of paremeters related <o the unit density of
im. These formulaz cen be used to caleulate dispersion curves
c-limes for the two main polarizations and for an arbitrsry

An investigatioun is made

en temperature using

Tuby

.12
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The refractional shifting of a ruby laser

A rough estimate- shows Chat varlation

ssreenzration of chronfum,
{ a
snary mode of operation

Jso considered,
action {ndex duri{ng the nonstati

aser will Iimit the degree af wmenechzematic.ty of esach
g. art. has: 6 figures, 2 tsbles, and .8 formulas.
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